1/9 



SEQUENCE LISTING 

<110> Vadim R. Viviani 
Yoshihiro Ohmiya 

<120> Nucleic Acid Molecules Encoding Red and 
Green Emitting Luciferases 

<130> 2799.1001-001 

<140> 09/516,958 
<141> 2000-03-01 

<150> 09/388,290 
<151> 1999-09-01 

<150> IT 5339 
<151> 1998-09-02 

<160> 4 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1765 
<212> DNA 
<213> Phrixothrix vivianii 

4 s 

<220> 
i\ <221> CDS 
f7 <222> (26) . . . (1660) 
r~ 

M <400> 1 

JZ tcagtgcaag actttaggga tcaaa atg gaa gaa gaa aac att agg cat gga 52 
JU Met Glu Glu Glu Asn lie Arg His Gly 

r- i 5 

gag cgt cct cgt gat ata gtc cat cct ggc teg gca gga caa caa tta 100 
Glu Arg Pro Arg Asp lie Val His Pro Gly Ser Ala Gly Gin Gin Leu 
10 15 20 25 

tac caa tea ttg tat aaa ttt gca tct ttt cct gaa gca ata ate gat 148 
Tyr Gin Ser Leu Tyr Lys Phe Ala Ser Phe Pro Glu Ala lie lie Asp 
30 35 40 

get cat aca aat gaa gta ata tea tat get caa ata ttt gaa ace age 196 
Ala His Thr Asn Glu Val lie Ser Tyr Ala Gin lie Phe Glu Thr Ser 
45 50 55 

tgc cgc tta get gtt agt ata gaa caa tat ggc ttg aat gaa aac aat 244 
Cys Arg Leu Ala Val Ser lie Glu Gin Tyr Gly Leu Asn Glu Asn Asn 
60 65 70 

gtt gtg ggt gta tgc agt gaa aac aat ata aac ttt ttt aat cct gtc 292 
Val Val Gly Val Cys Ser Glu Asn Asn lie Asn Phe Phe Asn Pro Val 
75 80 85 



2/9 

ctt get get tta tac tta gga ata cca gta gca aca tea aat gat atg 340 

Leu Ala Ala Leu Tyr Leu Gly lie Pro Val Ala Thr Ser Asn Asp Met 
90 95 100 105 

tac aca gat gga gag tta act ggt cat ttg aat ata tea aaa cca act 388 
Tyr Thr Asp Gly Glu Leu Thr Gly His Leu Asn He Ser Lys Pro Thr 
110 115 120 

ate atg ttt agt tea aag aaa gca etc ccg ctt att ctg aga gta cag 436 
He Met Phe Ser Ser Lys Lys Ala Leu Pro Leu He Leu Arg Val Gin 
125 130 135 

caa aat eta agt ttc att aaa aaa gtc gta gtt ate gat age atg tac 484 
Gin Asn Leu Ser Phe He Lys Lys Val Val Val He Asp Ser Met Tyr 
140 145 150 

gac att aat ggc gtt gaa tgc gta tct ace ttt gtt gca cgt tat act 532 
Asp He Asn Gly Val Glu Cys Val Ser Thr Phe Val Ala Arg Tyr Thr 
155 160 165 

gac cac ace ttt gat cca ttg tea ttt aca cca aaa gat ttt gat ccc 580 
3 Asp His Thr Phe Asp Pro Leu Ser Phe Thr Pro Lys Asp Phe Asp Pro 
170 175 180 185 

~i~ ctt gaa aaa ate gca tta att atg tea tea tct gga aca act gga ttg 628 

*-*J Leu Glu Lys lie Ala Leu He Met Ser Ser Ser Gly Thr Thr Gly Leu 

*J 190 195 200 

?P 

K\ cct aag ggt gta gta ctg age cat aga agt eta act ata aga ttc gtt 676 

l= Pro Lys Gly Val Val Leu Ser His Arg Ser Leu Thr He Arg Phe Val 

2" 2 05 210 215 

P & cat age agg gat ccc att tat ggc act cgt' acg gtt cca caa aca tea 724 
M His Ser Arg Asp Pro He Tyr Gly Thr Arg Thr Val Pro Gin Thr Ser 
U 220 225 230 



att ctt tec tta gta ccg ttc cat cat gee ttt gga atg ttt act aca 772 

lie Leu Ser Leu Val Pro Phe His His Ala Phe Gly Met Phe Thr Thr 
235 240 245 

tta tct tac ttt gta gta gga ctt aag gtt gta atg ttg aag aaa ttt 820 

Leu Ser Tyr Phe Val Val Gly Leu Lys Val Val Met Leu Lys Lys Phe 

250 255 260 265 

gag ggc gca ctt ttc tta aaa acc ata cag aat tac aaa ate ccc act 868 

Glu Gly Ala Leu Phe Leu Lys Thr lie Gin Asn Tyr Lys lie Pro Thr 

270 275 280 

att gta gtg gee cct cca gtt atg gtg ttt ttg get aaa age cca tta 916 

lie Val Val Ala Pro Pro Val Met Val Phe Leu Ala Lys Ser Pro Leu 
285 290 295 

gtc gat caa tac gat tta teg age tta acg gaa gtt get act gga gga 964 

Val Asp Gin Tyr Asp Leu Ser Ser Leu Thr Glu Val Ala Thr Gly Gly 
300 305 310 

get cct tta gga aaa gat gtc gca gaa gca gta gca aag agg ttg aaa 1012 

Ala Pro Leu Gly Lys Asp Val Ala Glu Ala Val Ala Lys Arg Leu Lys 
315 320 325 
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: 3= 



•si 



tta cct gga ate ata caa gga tat gga tta act gaa act tgc tgc get 1060 

Leu Pro Gly lie He Gin Gly Tyr Gly Leu Thr Glu Thr Cys Cys Ala 

330 335 340 345 

; 4 \ 

gta atg att acc cct cat aat get gtg -aaa aca ggt tea act gga aga 

Val Met He Thr Pro His Asn Ala Val Lys Thr Gly Ser Thr Gly Arg 

350 355 * 360 



1108 



ccc ttg cca tac att aaa get aaa gtt tta gat aac get act ggg aag 1156 
Pro Leu Pro Tyr He Lys Ala Lys Val Leu Asp Asn Ala Thr Gly Lys 
365 370 375 

gcg eta gga cca gga gaa aga ggc gaa ata tgc ttt caa agt gaa atg 12 04 
Ala Leu Gly Pro Gly Glu Arg Gly Glu He Cys Phe Gin Ser Glu Met 
380 385 390 

att atg aaa gga tat tac aac aat ccg gaa gca act att gat act att 1252 
He Met Lys Gly Tyr Tyr Asn Asn Pro Glu Ala Thr He Asp Thr He 
395 400 405 



t»3 gac aaa gat ggt tgg ctt cat tct gga gat att gga tat tac gac gaa 13 00 

42 As p l y s As p g1 y Tr P Leu His Ser G1 y As p Ile G1 y T Y r T y r As p g1u 

410 415 420 425 

; , gat gga aat ttc ttt ata gtt gat cga ttg aaa gaa ctt att aaa tac 1348 

Asp Gly Asn Phe Phe He Val Asp Arg Leu Lys Glu Leu He Lys Tyr 

S3 430 435 440 

lz aa 9 99 a tat ca 9 9 tt: 9 C 9 cct 9 ct 9 aa ct 9 9 aa aat ct 9 ctt tta caa 1396 

Lys Gly Tyr Gin Val Ala Pro Ala Glu Leu Glu Asn Leu Leu Leu Gin 

'1 445 450 455 

H cat cca agt att get gat gcg ggt gtt act gga gtt ccg gac gaa ttt 1444 

M His Pro Ser He Ala Asp Ala Gly Val Thr Gly Val Pro Asp Glu Phe 

J: 460 465 470 



ggt gga caa tta cct get get tgt gtt gtg tta gaa tct ggc aag acg 1492 

Gly Gly Gin Leu Pro Ala Ala Cys Val Val Leu Glu Ser Gly Lys Thr 
475 480 485 

ctg act gaa aag gaa gtt caa gat ttt att gca gca caa gtc act cca 1540 

Leu Thr Glu Lys Glu Val Gin Asp Phe He Ala Ala Gin Val Thr Pro 
490 495 500 505 

aca aag cat ctt cga ggc ggt gtc gta ttt gta gac agt att ccg aaa 1588 

Thr Lys His Leu Arg Gly Gly Val Val Phe Val Asp Ser He Pro Lys 
510 515 520 

ggc cct act gga aaa etc ate aga aag gag etc cga gaa ata ttt gee 1636 

Gly Pro Thr Gly Lys Leu He Arg Lys Glu Leu Arg Glu He Phe Ala 
525 530 535 

cag cga gca cca aaa tea aaa tta taagttcaat gtattgcttt agttctaaaa 1690 
Gin Arg Ala Pro Lys Ser Lys Leu 
540 545 



tgtatataaa caagttttag aacctaatac attcattcaa atactaaaca aaaaaaaaaa 1750 
aaaaaaaaaa aaaaa 1765 
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<210> 2 
<211> 545 
<212> PRT 

<213> Phrixothrix vivianii 



<400> 2 





Mpr 

1 T 1C L, 


fill! 
w J. U 






A CTi 


Tip 

11C 


a ro 


mo 


Gly Glu 


Arci 


Dm 

tr X W 


A rff 

«-iy 


A c; r~v 


Tl P 
lie 


Va 1 




1 








5 










1 u 










15 






His 


Pro 


Glv 
vjiy 


Ser 
20 


Ala 


Glv 

W 1 J 


Gin 


Gin 


Leu 
25 


Tyr 


Gin 


Car 

o c x 


Leu 


Tvr 
30 


Lys 


Phe 




Ala 


Ser 


Phe 
35 


Pro 


Glu 


Ala 


He 


He 
40 


Asp 


Ala 


His 


Thr 


Asn 
45 


Glu 


Val 


He 




Car 


y 

5 0 


Ala 


Gin 


He 


Phe 

rr lie 


Glu 
55 


Thr 


Ser 


Cys 




60 


Ala 

nl d 


Val 


Car 

e i 


He 

lie 




gi ii 


Gin 

VJ -X 11 


ly i 


Gl v 




rto ii 


Gl u 


A 


Asn 


Val 


Val 

V CL 1 


Gl v 

VJ1 jf 


Va 1 

Vdl 




uC L 


Gl T] 














70 










75 










8 0 








Tip 


t\a 11 


Php 
85 


Php 

ir nc 


A 

r\ o 11 


Pro 


Val 


Leu 
90 


Ala 


Al a 


T .pi l 
xje li 


iyi 


k e LL 

95 


Gl v 
uiy 




Tip 

1 1 C 




v d J. 


AT a 
1 d 

i on 

X \J \J 


Th-r 
1111. 


Car 


Aon 


Asp 


Met 
105 


Tyr 


Thr 

1111 


len 


nl \/ 
ijiy 


ulu 

1 1 \J 


T .oi i 


Thr 
1 ill 




\j ±y 


n. J. a 


Xjc U 




Tip 


Car 
OCX 


3-iy o 


Pro 


Thr 


He 


Mpr 
rlc L 


Dho 
flit; 


Car 
Del 


Cor 
O Cl 


Jjy s 


T c 
xjy o 


L J 






115 










120 










1 ^ ^/ 








yj 


Ala 


Leu 

130 


Pro 


Leu 


He 

lie 


xjc U 


Arcr 
135- 


Val 


Gin 


Gin 


As n 


T.pn 
uc ui 

140 


Car 


Php 

IT lie 


Tip 
lie 


T ,vc 
-M y c? 




jjy o 


V dX 


Val 


Val 

V CL-X 


Tip 

-L -1 C 


Sen 


Car 
SCI 


Met 


Tyr Asp 


Tip 


Sen 


Gl v 
oiy 


Val 
v a. i 


Gl u 

ul u. 


\- y o 


£ : : 


145 










150 










155 










160 


=r= 
:rr 


Va 1 




Thr 
i. nx 


Php 


Va 1 

val 

165 


Al a 

i-l-X d 


A rrr 
M.iy 


Tyr 


Thr 


Asp 
170 


Hi c 
mo 


Thr 
x in 


Pho 
tr lie 


A cn 
no 


Dm 
175 


T .4^ 1 1 

DC LI 






Php 

iri 1C 


Th r 
i in 


Drrt 
ri U 


xjy s 


A r- >-> 


Php 
it lie 


Asp 


Pro 


Leu 


ulU 


Xjy b 


Tl p 
lie 


Al a 

M.1 Cl 


T .oi i 
XjC U 


Tip 
lie 


i~ 








180 










185 










190 








Mor 

IMC L. 


Car 
OCi 


Cav 
OCX 


DCi- 


ni \/ 


i in 


i ill 


Gly Leu 


Pro 


T.ve 
u y o 


vjiy 


Va 1 

V CLl 


Va 1 
Val 


T ,ai i 
XjC LI 


Oar 
OCX 








195 










200 










205 










ril 5 


Arg 


C] o v 


T oi i 
XjC LX 


i ill 


Tip 

lie 


7\ r*rf 
niy 


Phe 


Val 


His 


Car 


A r/*r 

Hiy 




iri O 


Tip 
lie 


Ti rr 

iyr 






210 










215 










220 












Thr 

X 11X 




Thr 
i nx 


Va 1 


Dro 


Ol n 

UJ.il 


Thr 


Ser 


He 


T.pi i 

XjC 11 


c P r 


T .pi i 
XjC U 


Va 1 
vdl 


ri U 


Php 

ir lie 


I s 


225 










230 










235 










240 


C3 


Ul'n 

nio 


IT -i o 

nio 


Ala 


Dhp 
file 


uiy 


MP r 

rlc £ 


Dhp 

file 


Thr 


Thr 


Leu 


Cor 

oci 


iyr 


Dhp 
file 


Va 1 
Vdl 


Va 1 
V dl 


Lri y 












245 










250 










255 
«j 






IjSU 


Lys 


Va 1 


\Ta 1 
7 f, 0 


Mai- 
ne C 


Leu 


Lys 


Lys 


Phe 
265 


Glu 




Al a 


Leu 


DVip 

9 7 n 


Leu 


Lys 




TT-i r 
I ill 


1 IS 


m n 

VJ-LI1 

275 


Asn 


Tyr 


Lys 


Tl p 

lie 


Pro 
280 


Thr 


He 


v ai 


vai 


a 1 a 
Ala 

285 


Pro 


Pro 


vai 




Met 


val 
290 


pne 


Leu 


Ala 


Lys 


Ser 
295 


Pro 


Leu 


Val 


Asp 


Gin 
300 


Tyr 


Asp 


Leu 


ser 




Ser 


Leu 


Thr 


Glu 


Val 


Ala 


Thr 


Gly Gly Ala 


Pro 


Leu 


Gly 


Lys 


Asp 


Val 




305 










310 










315 










320 




Ala 


Glu 


Ala 


Val 


Ala 
325 


Lys 


Arg 


Leu 


Lys 


Leu 
330 


Pro 


Gly 


He 


He 


Gin 
335 


Gly 




Tyr 


Gly 


Leu 


Thr 
340 


Glu 


Thr 


Cys 


Cys 


Ala 
345 


Val 


Met 


He 


Thr 


Pro 
350 


His 


Asn 




Ala 


Val 


Lys 
355 


Thr 


Gly 


Ser 


Thr 


Gly 
360 


Arg 


Pro 


Leu 


Pro 


Tyr 
365 


He 


Lys 


Ala 




Lys 


Val 


Leu 


Asp 


Asn 


Ala 


Thr 


Gly Lys Ala 


Leu 


Gly 


Pro 


Gly 


Glu 


Arg 






370 










375 










380 












Gly 


Glu 


He 


Cys 


Phe 


Gin 


Ser 


Glu 


Met 


He 


Met 


Lys 


Gly 


Tyr 


Tyr 


Asn 




385 










390 










395 










400 




Asn 


Pro 


Glu 


Ala 


Thr 
405 


He 


Asp 


Thr 


He 


Asp 
410 


Lys 


Asp 


Gly 


Trp 


Leu 
415 


His 
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Ser 


Gly 


ASp 


lie 


Gly Tyr Tyr 














ASp 


Arg 


Leu 


Lys 


GlU 


Leu lie 














Ala 


LjIU 


Leu 




As n 


LcU JjcU 




/ CA 

*t J V 








A C C 

45b 


Gly 


vai 


inr 


pi,, 
tj±y 


val 


Pro Asp 


/ICC 

4 0 b 










470 


Cys 


Val 


Val 


Leu 


Glu 


Ser Gly 










485 




Asp 


Phe 


He 


Ala 


Ala 


Gin Val 








500 






Val 


Val 


Phe 


Val 


Asp 


Ser He 






515 








Arg 


Lys 


Glu 


Leu 


Arg 


Glu He 




530 








535 


Leu 












545 













Asp 


vjlU 
4 0 5 


Asp 


Gly 


Asn 


file 


File 
&. ~k n 

*± J u 


T1 Q 

lie 


vai 


LtyS 


Tyr 


Lys 


Gly 


ryr 




val 


Ala 


Pro 


*± "± \J 










d. A c. 








Leu 


tjin 


His 


Pro 


460 


Ti- 
ne 




Asp 


Ala 


GlU 


Pne 


Gly Gly 


Gin 


Leu 


Pro 


Ala 


Ala 








475 










480 


Lys 


Thr 


Leu 
490 


Thr 


Glu 


Lys 


Glu 


Val 
495 


Gin 


Thr 


Pro 


Thr 


Lys 


His 


Leu 


Arg 


Gly Gly 




505 










510 






Pro 


Lys 


Gly 


Pro 


Thr 


Gly 


Lys 


Leu 


He 


520 










525 








Phe 


Ala 


Gin 


Arg 

1 


Ala 
540 


Pro 


Lys 


Ser 


Lys 



<210> 3 
G <211> 17 6 0 
ifl <212> DNA 

■Ji <213> Phrixothrix hirtus 



4= 



<220> 
<221> CDS 

<222> (41) . . . (1678) 
<400> 3 

gtgacagttt agttcagtag aagatttttt tgagatcaaa atg gaa gaa gaa aac 55 

Met Glu Glu Glu Asn 
1 5 

H gtt gtg aat gga gat cgt cct cgt gat eta gtt ttt cct ggc aca gca 103 
^ Val Val Asn Gly Asp Arg Pro Arg Asp Leu Val Phe Pro Gly Thr Ala 
f\ 10 15 2 0 

gga eta caa tta tat caa tea tta tat aaa tat tea tat att act gac 151 
Gly Leu Gin Leu Tyr Gin Ser Leu Tyr Lys Tyr Ser Tyr He Thr Asp 
25 30 35 

gga ata ate gat gee cat acc aat gaa gta ata tea tat get caa ata 199 
Gly He He Asp Ala His Thr Asn Glu Val He Ser Tyr Ala Gin He 
40 45 50 

ttt gaa acc age tgc cgc ttg gca gtt agt eta gaa aaa tat ggc ttg 247 
Phe Glu Thr Ser Cys Arg Leu Ala Val Ser Leu Glu Lys Tyr Gly Leu 
55 60 65 

gat cat aac aat gtt gtg gca ata tgc agt gaa aac aac ata cac ttt 295 
Asp His Asn Asn Val Val Ala He Cys Ser Glu Asn Asn lie His Phe 
70 75 80 85 

ttt ggc cct tta att get get tta tac caa gga ata cca atg gca aca 343 
Phe Gly Pro Leu He Ala Ala Leu Tyr Gin Gly lie Pro Met Ala Thr 
90 95 100 
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tca 
Ser 


aat 
Asn 


gat 
Asp 


atg 
Met 
105 


tac 
Tyr 


aca 
Thr 


gaa 
Glu 


agg 

Arg 


gag 

Glu 
110 


atg 
Met 


att 
lie 


ggc 

Gly 


cat 
His 


ttg 
Leu 
115 


aat 
Asn 


ata 
lie 


391 




teg 
Ser 


aaa 
Lys 


cca 
Pro 
120 


tgc 
Cys 


ctt 
Leu 


atg 
Met 


ttt 
Phe 


tgt 
Cys 
125 


tea 
Ser 


aag 
Lys 


aaa 
Lys 


tea 
Ser 


etc 
Leu 
130 


cca 
Pro 


ttt 
Phe 


att 
lie 


439 




ctg 
Leu 


aaa 
Lys 
135 


gta 
Val 


caa 
Gin 


aaa 
Lys 


cat 
His 


eta 
Leu 
140 


gat 
Asp 


ttc 
Phe 


ctt 
Leu 


aaa 
Lys 


aga 
Arg 
145 


gtc 
Val 


ata 
He 


gtc 
Val 


att 
He 


487 




gat 
Asp 
150 


agt 
Ser 


atg 
Met 


tac 
Tyr 


gat 
Asp 


ate 
He 
155 


aat 
Asn 


ggc 

Gly 


gtt 
Val 


gaa 
Glu 


tgc 
Cys 
160 


gta 
Val 


ttt 
Phe 


age 
Ser 


ttt 
Phe 


gat 
Asp 
165 


535 




tea 
Ser 


cgt 
Arg 


aat 
Asn 


act 
Thr 


gat 
Asp 
170 


cac 
His 


gee 
Ala 


ttt 

Phe 


gat 
Asp 


cca 
Pro 
175 


gtg 

Val 


aaa 
Lys 


ttt 
Phe 


aac 
Asn 


cca 
Pro 
180 


aaa 
Lys 


583 


■-J 


gag 
Glu 


ttt 

Phe 


gat 
Asp 


ccc 
Pro 
185 


ttg 
Leu 


gaa 
Glu 


aga 
Arg 


acc 
Thr 


gca 
Ala 
190 


tta 
Leu 


att 
He 


atg 
Met 


aca 
Thr 


tea 
Ser 
195 


tct 
Ser 


gga 

Gly 


631 


i 

c ! 1 
sJ-i 

hi 


aca 
Thr 


act 
Thr 


gga 
Gly 
200 


ttg 
Leu 


cct 
Pro 


aaa 
Lys 


ggg 

Gly 


gta 

Val 
205 


gta 
Val 


ata 
He 


age 
Ser 


cat 
His 


aga 
Arg 
210 


agt 
Ser 


ata 
lie 


act 
Thr 


679 


ata 
He 


aga 
Arg 
215 


ttc 
Phe 


gtc 
Val 


cat 
His 


age 
Ser 


agt 
Ser 
220 


gat 

Asp 


ccc 
Pro 


ate 
lie 


tat 
Tyr 


ggt 
Gly 
225 


act 
Thr 


cgt 
Arg 


att 
He 


get 
Ala 


727 


Li. 
E 

[=~ 

5= 


cca 
Pro 
230 


gat 
Asp 


aca 
Thr 


tea 
Ser 


att 
He 


ctt 
Leu 
235 


get 
Ala 


ata 
lie 


gca 
Ala 


ccg 
Pro 


ttc 
Phe 
240 


cat 
His 


cat 
His 


gee 
Ala 


ttt 
Phe 


gga 

Gly 
245 


775 


Ui 


ctg 
Leu 


ttt 
Phe 


act 
Thr 


gca 
Ala 


eta 
Leu 
250 


get 
Ala 


tac 
Tyr 


ttt 
Phe 


cca 
Pro 


gta 
Val 
255 


gga 

Gly 


ctt 
Leu 


aag 
Lys 


att 
lie 


gta 
Val 
260 


atg 
Met 


823 




gtg 
Val 


aag 
Lys 


aaa 
Lys 


ttt 
Phe 
265 


gag 

Glu 


ggc 
Gly 


gaa 
Glu 


ttc 
Phe 


ttc 
Phe 
270 


tta 
Leu 


aaa 
Lys 


acc 
Thr 


ata 
He 


caa 
Gin 

275 


aat 
Asn 


tac 
Tyr 


871 




aaa 
Lys 


ate 
He 


get 
Ala 
280 


tct 
Ser 


att 
He 


gta 
Val 


gtt 
Val 


cct 
Pro 
285 


cct 
Pro 


cca 
Pro 


att 
He 


atg 
Met 


gta 
Val 
290 


tat 
Tyr 


ttg 
Leu 


get 

Ala 


919 




aaa 
Lys 


aat 
Ser 
295 


cca 
Pro 


tta 
Leu 


crtc 
Val 


qat 
Asp 


gaa 
Glu 
300 


tac 
Tyr 


aat 
Asn 


tgc 
Cys 


tcq 
Ser 


aqc 
Ser 
305 


tta 
Leu 


acg 
Thr 


gaa 
Glu 


att 
He 


967 




get 
Ala 
310 


agt 
Ser 


gga 

Gly 


ggc 
Gly 


tct 
Ser 


cct 
Pro 
315 


tta 
Leu 


gga 

Gly 


aga 
Arg 


gat 
Asp 


ate 
He 
320 


gca 
Ala 


gat 
Asp 


aaa 
Lys 


gta 
Val 


gca 
Ala 
325 


101! 




aag 
Lys 


aga 
Arg 


ttg 
Leu 


aaa 
Lys 


gta 
Val 


cat 
His 


gga 

Gly 


ate 
He 


eta 
Leu 


caa 
Gin 


gga 

Gly 


tat 
Tyr 


gga 
Gly 


tta 
Leu 


acc 
Thr 


gaa 
Glu 


106: 
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atattgcttt agttataaaa tgtatgtaat caaattttag aacctaatac attcattgag 1748 
agcctaaaaa aa 17S0 
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<210> 4 
<211> 546 
<212> PRT 

<213> Phrixothrix hirtus 





<400> 4 
































Met 


Glu 


Glu 


Glu 


Asn 


val 


val 


Asn 


Gly Asp 


Arg 


Pro 


Arg 


Asp 


Leu 


Val 




1 








5 




















15 






Phe 


Pro 


Gly 


Thr 
20 


Ala 


Gly 


Leu 


bin 


T .01 i 

ilCU 
Z D 


iyr 


bin 




Leu 


Tyr 

3 0 


Lys 


Tyr 




Ser 


Tyr 


He 
35 


Thr 


Asp 
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